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PROBLEM TO BE SOLVED: To provide a semiconductor device capable of effectively 
absorbing thermal stress, its manufacturing method, a circuit board and an electronic 
apparatus. . 

SOLUTION: This semiconductor device is provided vyith a semiconductor element 12 haying 
electrodes 14, a passjvation film 11 which is formed on the surface of the semiconductor 
element 12 excluding at least a part of the respective electrodes 1 4, a conducting foil 22 
which is arranged above the surface on which I the passivation film 1 1 is formed with a 
specified interval in the thickness direction, an external electrode 26 formed on the 
conducting foil 22, an intermediate layer 1 6 which is formed between the passivation film 11 
and the conducting fbif 22 and retains the conducting foil 22. land a wiring 1 8 electrically connecting the 
electrodes 14 and the conducting foil 22. In the intermediate layer 16, a recessed part i 6a where an aperture 
region becomes wider as it approaches the conducting foil 22 side from the passivation film 11 side is formed 
below a region containing a bonding part to the external electrode 26 in the conducting foil 22. : 
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CLAIMS 



[Claim(s)] 

[Claim 1] [ above the field in which the semiconductor device which has an electrode, the passivation 
film which avoids a part of each electrode / at least /, and is prepared on the front face of said 
semiconductor device, and said passivation film were formed ] The electric conduction foil which opens 
predetermined spacing in the thickness direction and is formed in it, and the external electrode formed 
on said electric conduction foil, It has wiring which connects electrically the interlayer who supports said 
electric conduction foil while being formed between said passivation film and said electric conduction 
foils, and said electrode and said electric conduction foil. To said interlayer The semiconductor device 
with which the crevice of the field containing a joint with said external electrode in said electric 
conduction foil where an opening field becomes large caudad as said electric conduction foil side is 
approached from said passivation film side is formed. 

[Claim 2] The semiconductor device with which it fills up with resin with Young s modulus lower than 
said interlayer in said crevice in the semiconductor device according to claim 1 . 

[Claim 3] It is the semiconductor device to which it is located in the base of said interlayer s crevice 
while said wiring is formed in a semiconductor device according to claim 2 on the field in which said 
passivation film was formed, and an electric conduction filler is added and said resin connects said wiring 
and said electric conduction foil electrically. 

[Claim 4] It is the semiconductor device to which said interlayer has an inclined plane between said 
electrodes and said electric conduction foils in a semiconductor device according to claim 1 or 2, and 
said wiring connects said electrode and said electric conduction foil electrically through said inclined 
plane. 

[Claim 5] It is the semiconductor device formed from the ingredient with which said interlayer has 
flexibility in a semiconductor device given in either of claim 1 to claims 4. 

[Claim 6] It is the semiconductor device which said electric conduction foil is a location inside the 
opening field of said crevice in a semiconductor device given in either of claim 1 to claims 5, and has a 
hole in the location which avoids a connection with said external electrode. 

[Claim 7] It is the semiconductor device with which the substrate with which said electric conduction 
foil was formed in the semiconductor device of a publication turns to said interlayer the field in which 
said electric conduction foil was formed, and is formed in either of claim 1 to claims 6, said substrate 
has a through hole above said crevice, and said external electrode is formed in said electric conduction 
foil through said through hole. 

[Claim 8] It is the semiconductor device to which it has a through hole to the field the substrate formed 
from the ingredient which has flexibility is formed between said interlayers and said electric conduction 
foils in a semiconductor device given in either of claim 1 to claims 6, and excluding [ said substrate ] the 
upper part of said crevice, and said wiring and said electric conduction foil are electrically connected 
through said through hole. 

[Claim 9] It is the semiconductor device currently formed in [ said electric conduction foil and said 
wiring ] one in the semiconductor device given in either of claim 1 to claims 8. 

[Claim 10] It is the semiconductor device said electric conduction foil and said wiring are another object 
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in a semiconductor device given in either of claim 1 to claims 8. [ whose ] 

[Claim 11] The process which prepares/the semiconductor device by which it has an electrode, a part of 
each electrode [ at least ] was avoided, and the passivation film was prepared on the. front face, Open 
predetermined spacing in the thickness direction and an electric conduction foil is formed above the 
field in which said passivation film was formed. The process which forms the interlayer who supports 
said electric conduction foil between said passivation film and said electric conduction foils, and forms 
the crevice which becomes depressed, in the location which avoids said electrode to said interlayer, The 
manufacture approach of a semiconductor device including the process which forms wiring vyhich. , 
connects said electrode and said electric conduction foil electrically, and the process which forms an 
external electrode in the upper part location of said crevice in said electric conduction foil. 
[Claim 12] In the manufacture approach of a semiconductor device according to claim 11, it has a 
through hole. Prepare the substrate with which said electric conduction foils including said through hole 
top were stuck, and said interlayer is formed on the field in which said passivation film was formed. The 
manufacture approach of the semiconductor device which form said crevice in said interlayer, and locate 
said through hole above said crevice after that, and said electric conduction foil is made to counter said 
crevice, puts said substrate on said interlayer, and forms said external electrode in said electric 
conduction foil through said through hole. 

[Claim 13] The substrate which is formed in the manufacture approach of a semiconductor device 
according to claim 1 1 from the ingredient which has flexibility, and has a through hole is prepared. Form 
said interlayer on the field in which said passivation film was formed, and said crevice is formed in said 
interlayer. And the manufacture approach of the semiconductor device which forms said wiring in said 
interlayer, said through hole is located on said wiring, puts said substrate on said interlayer, forms said 
electric conduction foil in said substrate, and connects said wiring and said electric conductionfoil 
electrically through said through hole. 

[Claim 14] The manufacture approach of the semiconductor device which forms said interlayer in the 
manufacture approach of a semiconductor device according to claim 11 on the field in which said 
passivation film was formed, forms said electric conduction foil in said interlayer, forms a ho|e in said 
electric conduction foil, etches said interlayer through said hole and forms said crevice. 
[Claim 15] It is the manufacture approach of the semiconductor device formed with the ingredient which 
can be etched under the conditions in the manufacture approach of a semiconductor device according 
to claim 14 which said middle: class cannot etch [ of said semiconductor device ], - v - 

[Claim 16] In the manufacture approach of a semiconductor device, according/to claim 1 1 said 
passivation film It is what is etched under said middle class's etching conditions. Qn said passivation 
membrane The enveloping layer which consists of an ingredient which is hard to be etched under said 
middle class's etching conditions is formed. The manufacture, approach of the semiconductor device 
which forms said interlayer in said enveloping layer, forms said electric conduction foil in said interlayer, 
forms a hole in said electric conduction foil, etches said interlayer through said hole and forms said : 
crevice. ..... 1 ; 

[Claim 17] In the manufacture approach of a. semiconductor device according to claim 11 said, 
passivation film It is what is etched under- said middle class's etching conditions. On: said passivation 
membrane The 1st enveloping layer which consists of an ingredient which is hard to be etched under 
said middle class's etching conditions is formed. A hole is formed in said electric: conduction foil, while 
forming said interlayer on said 1st enveloping layer and forming said electric conduction. foil and wiring 
on said interlayer. A solder resist layer is formed on said wiring. On said solder resist layer The 
manufacture approach of the semiconductor device which etches said middle class until it forms the 2nd 
enveloping layer which consists of an ingredient which is hard to be etched under said middle class's 
etching conditions and reaches the bottom of said electric conduction foil through the hole of said 
electric conduction foil. 

[Claim 18] The manufacture approach of a semiconductor device including the process which forms said 



-3- 



•1 * » 

r h \ » 

external electrode in said electric conduction foil, and forms the electrode enveloping layer which 
' Consists of ah ingredient which is hard to be etched-under said middle class s etching conditions into 
said External electrode-before'the process r which etches- said middle class into either of claim 14 to 
claims 1 17 in the manufacture approach of the semiconductor device a publication. 

[Claim 19] The manufacture approach of a semiconductor device including the process which fills either 
of claim 1 1 to clainis 18 up with resin with Youngs modulus lower than said interlayer in the 
manufacture approach of the semiconductor device a publication in said crevice. 

[Claim 20] The circuit board by which the semiconductor device of a publication was mounted in either 
of claim 1 to claims 10. * 

[Claim 21] Electronic equipment which has the circuit board according to claim 20. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001]' ' ! - - - • - .-«• - ' • ■ • . , . . . , . i 

[Field of the Invention] This invention relates to electronic equipment at a semiconductor device and its 
manufacture approach, and a circuit board list. 

[0002] « < • ■ <. • 

[Background of the ; Invention] If the high density assembly of a semiconductor device is pursued, bare 
chip mounting is i deaf. However, a guarantee of quality and handling are difficult for a bare chip. Then, 
the semiconductor device with which CSP>(Ghip Scalie/Size'Package) was applied is developed. 
Although there? is no 1 definition formal about CSP, generally, package-size is the same as IC chip, or is 
uriderstood-as thie slightly largerIC package than IC chip. In order to promote^high density assembly, 
development of a CSP-technique is important. As a publication which indicates the, conventional example 
about CSP, there v is an international public presentation WO 95/No. 08856 official report. 
[0003] According to this, a gap is formed between the substrates and' semiconductor chips which: have 
an external electrode, and resin is poured into this gap. This resin has resiliency, when it hardens. With 
the resin which ha's'this resiliency, the stress- (heat stress) applied to the external electrode is absorbed. 
In addition, this stress is producedaccording to the difference of the coefficient of thermal expansion of 
a semiconductor device and the circuit board in which this semiconductor device is mounted. ; 
[0004] However, since' the resin poured in between the substrates of a semiconductor chip, was .very, 
thin^ absorption of sufficient heat stress was not made. * , : t • .< ^ 

[0005] TKis invention solves: this trouble and that purpose, is in providing with electronic equipment the 
semiconductor device which can absorb heat stress effectively and its manufacture approach, and a 
circuit board list. 

[0006] . . _■ ^ _ _,_ 

[Means for Solving the Problem] (1) The passivation film which the semiconductor device concerning 
this invention avoids the semiconductor device which has an electrode, and a part of each electrode [ at 



-4- 



least ], and is prepared on the front face of said semiconductor device, The electric conduction foil 
which. opens predetermined spacing in the thickness direction and is. formed in it [ above the field in 
which said passivation film was formed ], With the interlayer who supports said electric conduction foil 
while being formed between the external electrode formed on said electric conduction foil, and said 
passivation film and said. electric conduction foil It has wiring which connects said electrode and said 
electric conduction foil electrically, and caudad, the crevice of the field containing a joint with said 
external electrode in said electric conduction foil where an opening field becomes large is formed in said 
interlayer as said electric conduction foil side is approached from said passivation film side. 
[0007] The "semiconductor device" concerning this invention may not remain in a semiconductor chip, 
but may point out the thing of the shape of a wafer which is not a piece of an individual. That is, it is not 
necessary to limit about whether it is separated and the predetermined circuit which can be used even 
if it separates from a semiconductor device here in the shape of [ which consists of silicon ] a base 
substrate serves as a piece of an individual formed [just ], or it is especially united. 

[0008] According to this invention, an external electrode is formed in an electric conduction foil, and the 
electric conduction foil is supported by the interlayer. A crevice is formed in an interlayer and the 
external electrode is located above the crevice. Namely, the external electrode will be floated from the 
interlayer, without being directly supported by the interlayer. Since an external electrode can be moved 
comparatively freely by this, the stress (heat stress) produced according to the difference of coefficient 
of thermal expansion with the circuit board is absorbable. 

[0009] (2) You may fill up with resin with Youngs modulus lower than said interlayer in said crevice. 
[0010] Since the space of a crevice can be filled by carrying out like this, by it, the crack by expansion 
of a steam can be prevented at the time of. heating of a reflow process etc. 

[0011] (3) While said wiring is formed on the field in which said passivation film was formed, it is located 
in the base of said interlayers crevice, and as for said resin, an electric conduction filler may be added, 
and said wiring and said electric conduction foil may be connected electrically. 

[0012] (4) Said interlayer has an inclined plane between said electrodes and said electric conduction 
foils, and said wiring may connect said electrode and said electric conduction foil electrically through 
said inclined plane. 

[0013] (5) Said interlayer may be formed from the ingredient which has flexibility. 
[0014] By carrying out like this, stress can be eased by the interlayer itself. 

[0015] (6): Said electric conduction foil is a location inside the opening field of said crevice, and may 
have a hole in the location which avoids a connection with said external electrode. 

[0016] By carrying out like this, it becomes easy to transform an electric conduction foil, and stress can 
be absorbed with an electric conduction foil. 

[0017] (7) In this invention, the substrate with which said electric conduction foil was formed turns to 
said interlayer the field in which said electric conduction foil was formed, and is formed, as for said 
substrate, it has a through hole above said crevice, and said external electrode may be formed in said 
electric conduction foil through said through hole. 

[0018] According to this, an electric conduction foil top is covered and protected with a substrate. 
[0019] (8) In this invention, the substrate formed between said interlayers and said electric conduction 
foils from the ingredient which has flexibility is formed, said substrate has a through hole to the field 
except the upper part of said crevice, and said wiring and said electric conduction foil may be 
electrically connected through said through hole. 

[0020] (9) Said electric conduction foil and said wiring may be formed in one. 

[0021] (10) Said electric conduction foil and said wiring may be another object. 

[0022] (11) The manufacture approach of the semiconductor device concerning this invention The 

process which prepares the semiconductor device by which it has an electrode, a part of each electrode 

[ at least ] was avoided, and the passivation film was prepared on the front face, Open predetermined 

spacing in the thickness direction and an electric conduction foil is formed above the field in which said 
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passivation film was formed. The process which forms the interlayer who supports said electric 
conduction foil between said passivation film and said electric conduction foils, and forms the crevice 
which becomes depressed in the location which avoids said electrode to said interlayer, The process 
which forms wiring which connects said electrode and said electric conduction foil electrically, and the 
process which forms an external electrode in the upper part location of said crevice in said electric 
conduction foil are included. 

[0023] According to the semiconductor device manufactured by this invention, an external electrode is 
formed in an electric conduction foil, and the electric conduction foil is supported by the interlayer. A 
crevice is formed in an interlayer and the external electrode is located above the crevice. Namely, the 
external electrode will be floated from the interlayer, without being directly supported by the interlayer. 
Since an external electrode can be moved comparatively freely by this, the stress (heat stress) 
produced according to the difference of coefficient of thermal expansion with the circuit board is 
absorbable. 

[0024] (12) Prepare the substrate with which it has a through hole and said electric conduction foils 
including said through hole top were stuck in this invention. Form said interlayer on the field in which 
said paissivation film was formed, and said crevice is formed in said interlayer. Then, said through hole 
may be located above said crevice, and said electric conduction foil may be made to counter said 
crevice, said substrate may be put on said interlayer, and said external electrode may be formed in said 
electric conduction foil through said through hole. 

[0025] According to this, since the electric conduction foil is stuck on the substrate, the process which 
forms an electric conduction foil can be performed easily. 

[0026] (13) Prepare the substrate which is formed in this invention from the ingredient which has 
flexibility, and has a through hole. Form said interlayer on the field in which said passivation film was 
formed, and said crevice is formed in said interlayer. And said wiring is formed in said interlayer, said 
through hole may be located on said wiring, said substrate may be put on said interlayer, said electric 
conduction foil may be formed in said substrate, and said wiring and said electric conduction foil may be 
electrically connected through said through hole. 

[0027] According to this, since the electric conduction foil is stuck on the substrate, the process which 
forms an electric conduction foil can be performed easily. 

[0028] (14) Said interlayer is formed on the field in which said passivation film was formed, said electric 
conduction foil is formed in said interlayer, a hole is formed in said electric conduction foil, said 
interlayer may be etched through said hole and said crevice may be formed. 
[0029] (15) Said middle class may be formed with the ingredient which can be etched under the 
conditions which cannot etch said semiconductor device. 

[0030] By carrying out like this, when etching the middle class, it can prevent that the front face of a 
semiconductor device is also etched. 

[0031] (16) Said passivation film is etched under said middle class's etching conditions, on said 
passivation membrane, the enveloping layer which consists of an ingredient which is hard to be etched 
under said middle class's etching conditions may be formed, said middle class may be formed in said 
enveloping layer, said electric conduction foil may be formed in said middle class, a hole may be formed 
in said electric conduction foil, and may etch said middle class through said hole, and may form said 
crevice. 

[0032] Thus, etching of a passivation membrane can be prevented by forming an enveloping layer in a 
passivation membrane. 

[0033] (17) Said passivation film is what is etched under said middle class's etching conditions. On said 
passivation membrane, the 1st enveloping layer which consists of an ingredient which is hard to be 
etched under said middle class's etching conditions is formed. A hole is formed in said electric 
conduction foil, while forming said interlayer on said 1st enveloping layer and forming said electric 
conduction foil and wiring on said interlayer. A solder resist layer is formed on said wiring, the 2nd 
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enveloping layer which consists of an ingredient which is hard to be etched under said middle class's 
etching conditions is formed on said spider resist layer, and said middle class may be etched. until it. 
reaches the bottom of said electric conduction foil through the hole of said electric conduction foil. 
[0034] (18) In front of the process which etches said middle class, you may form said external electrode 
in said electric conduction foil, and. may also include the process which forms, the. electrode enveloping 
layer which consists of an ingredient which is hard to be etched underpaid middle class's etching 
conditions into said external electrode. 

[0035] According to this, after forming an external electrode, the middle class is etched and a crevice is 
formed. Therefore, since it can etch after removing : the.residue produced by formation of an external 
electrode, residue does not remain in a crevice. 1 

[0036] (19) In this invention, you may also include the process which fills up said crevice with resin with 
Youngs modulus lower than said interlayer. 

[0037] (20) The above-mentioned semiconductor device is mounted in the circuit board concerning this 
invention. 

[0038] (21) The electronic equipment concerning this invention has the above-mentioned circuit board. 
[0039] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
with reference to a drawing. , < 

[0040] In addition,- each drawing expands and shows a part, in order to give explanation intelligible. In the 
following explanation, since it is explaining supposing one semiconductor device when finally making it 
the piece of an . individual, there is a part which is different in it being actual a little in the vocabulary, the 
configuration, etc. of using. Although it is indicated as the semiconductor chip and the thing of the piece 
of an individual (the shape of namely, a chip) is pointed out in the following explanation as the semantics, 
the "semiconductor device'' concerning this invention may not remain in a semiconductor chip, but may 
point out the thing of the shape of a wafer which is not a piece of an individual. That is, it is not . 
necessary to limit about whether it is separated and. the predetermined circuit which can be, used even 
if it separates from a semiconductor device here in the shape of [ which consists of silicon ] a base 
substrate serves as a piece of an individual formed [just ], or it is especially united.. Moreover, since 
only the typical part of a part required for explanation of wiring etc. is taken up, the structure of the 
same thing as other parts or others is omitted in each drawing. 

[0041] (The 1st operation gestalt) Drawing 1 is the sectional view showing the semiconductor device 
concerning the 1st operation gestalt. The .semiconductor device 10. shown in this , drawing .is the thing of 
the CSP mold as a semiconductor chip 12 with the almost same package size. 
[0042] The electrode 14 is formed in active side 12a of a semiconductor chip 12. from aluminum 
(aluminum). Moreover, a part of each electrode [ at least ] 14 is avoided, and the passivation film .11 is 
formed in the semiconductor chip 12. It is because it is necessary to draw an electric signal etc. from an 
electrode 14 as avoiding at least a part here. Therefore, the passivation film 11 needs to avoid an 
electrode 14 to extent which can draw an electric .signal etc. from an electrode 1 4. The passivation film 
11 can be formed with Si02, SiN, polyimide resin, etc. An electrode 14, is avoided and the interlayer 16 is 
formed in active side 12a. In detail, the interlayer 16 is formed on t the passivation film 11. Moreover,, 
crevice 16a is formed in the interlayer 16, and active side, 12a is exposed/to him within crevice 1 6a; But 
if crevice 16a isthe configuration where it cratered^it needs to be lacking, and, active side 12a does not 
need to expose it. Moreover, inclined plane 16b which inclines from an electrode; 14 is formed. in the 
interlayer 16, it applies on an interlayer 16 through. inclined plane. 16b from an electrode 14, and wiring 
18 is formed, or [ that it is not limited to this but is almost equal to the magnitude of the part of the . 
origin of the external electrode 26 although the open end of crevice 16a shown in drawing 1 is quite 
larger than the magnitude of the part of the origin of the external electrode 2.6 ] — or. what is necessary 
is just more than it. Furthermore, opening of crevice 16a may be located, and in this case,.this opening 
allows deformation of an interlayer a part of origin of the external electrode 26, and can demonstrate the 
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stress relaxation effectiveness to it. Moreover, although crevice 16a may penetrate the middle class 16 
and may expose the passivation film 1 1 under it, it may leave some middle class 16 to the pars basilaris 
ossis occipitalis of crevice 16a so that the middle* class 16 may not be penetrated. 
[0043] Here, when an interlayer 16 consists of insulating resin, for example, polyimide resin, and a 
semiconductor device 10 is mounted in the circuit board (not shown), the stress produced according to 
the difference of the coefficient of thermal expansion of a semiconductor chip 12 and the circuit board 
mounted can be eased. In addition, it is not the indispensable requirements for this invention that an 
interlayer 16 has a stress relaxation function. It is also attained that, as for a stress relaxation function, 
crevice 16a is formed (it mentions later in detail). •• * 

[0044] Moreover, insulating resin has insulation to wiring 18, and can protect active side 12a of a 
semiconductor chip 12, and it also has the thermal resistance when fusing the pewter at the time of 
mounting. When it takes into consideration making the stress relaxation function mentioned later add, it 
is desirable for polyimide resin etc. to be used generally and to use the things (for example, the 
polyimide resin of an olefin system, BCB by the Dow Chemical Co. as except polyimide resin, etc.) which 
have Young s modulus low especially, and especially Youngs modulus is 2 300kg/mm. It is desirable that 
it is [ following ] extent. The stress relaxation force becomes large so that it is thick, but when 
magnitude, a manufacturing cost, etc. of a semiconductor device are taken into consideration, as for an 
interlayer 16, it is desirable to consider as the thickness of about 1-100 micrometers. However, Young's 
modulus is 2 300kg/mrh. When the polyimide resin which is extent is used, the thickness of about 10 * 
micrometers is sufficient. 

[0045] Or as an interlayer 16, for example, silicone denaturation polyimide resin, an epoxy resin, a 
silicone modified epoxy resin, etc. may be used, and the quality of the material in which Youngs modulus 
can achieve work of stress relaxation low further may be used. Moreover, as the middle class 16, 
passivation layers (SiN, Si02, MgO, etc.) are formed, and the stress relaxation itself may be performed 
by crevice 16a being formed so that it may mention later. ■ 

[0046] From copper (Cu), chromium (Cr), titanium (Ti), nickel (nickel), and a titanium tungsten (Ti-W), 
wiring 18 carries out the laminating of the plurality of these, and is formed, and the electric conduction 
foil 22 is formed oh it. The electric conduction foil 22 was beforehand formed in the substrate 20, and is 
stuck on wiring 18 with a substrate 20 through adhesives 24. In addition, the electric conduction foil 22 
is also formed from copper (Cu). 

[0047] The electric conduction foil 22 is formed more greatly than the open end of crevice 1 6a formed 
in the interlayer 16; and it is arranged so that the upper part of this crevice 1 6a may be covered. 
Moreover, some electric conduction foils 22 contact after wiring 18, and it is connected electrically. In 
addition, as for the electric conduction foil 22 and wiring 18, it is desirable that apply heat and a ! 
pressure ahdjoining is carried out. Also with the above mechanical pressure weldings by adhesives 24, 
the electric connection between the electric conduction foil 22 and wiring 18 is good, it may plate Au, 
Sn, a pewter, etc: on wiring 18 and the electric conduction foil 22, may carry out low attachment of both, 
and may connect them by the diffused junction by ultrasonic heat etc; Therefore, it is desirable that the 
low-temperature wax is prepared at least in one side among the planes of composition of the both sides 
of the electric conduction foil 22 and wiring 18. 

[0048] A substrate 20 is the thing of the shape of a film formed by the resin which has flexibility, and 
has through hole 20a in the upper location of crevice 16a. In addition, on the inferior surface of tongue 
of a substrate 20, the electric conduction foil 22 is formed so that through hole 20a may be covered. 
And the external electrode 26 is formed in the electric conduction foil 22 through through hole 20a. The 
external electrode 26 may be formed only with a pewter, and may perform and form plating of a pewter 
or gold in the front face of copper (Cu) or nickel (nickel). 

[0049] In addition, the tape carrier package tape or FPC (Flexible Printed Circuit) used with the TAB 
technique of two-layer (Cu foil + polyimide substrate) or three layers (Cu foil + adhesives + polyimide 
substrate) may be used as a substrate 20 with electric conduction foil 22. 
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[0050] This operation gestalt is constituted as mentioned above, and explains the operation below. In 
the semiconductor device 10, the electric conduction foil 22 with which the external electrode 26 was 
formed is supported by the interlayer 16. However, crevice 16a is formed in the field which contains in 
an interlayer 16 directly under the external electrode 26. Space is formed in the bottom of the electric 
conduction foil 22 of crevice 16a. That is,, in near a joint with the external electrode 26, the electric 
conduction foil 22 will be in the condition of having floated, and will be [ become ] easy to deform, Thus, 
since it is constituted, if stress is. applied to the external electrode 26, the stress is absorbable because 
the electric conduction foil 22 and a substrate 20 deform. In this way, the stress by the coefficient-of- 
thermal-expansion difference of the semiconductor device (or semiconductor chip formed from silicon) 
and the circuit board according [ the mounted circuit board in case a semiconductor device is mounted 
in the circuit board, or electronic equipment ] to a temperature change, and the mechanical stress 
generated when bent according to external force are absorbable. Hereafter, stress means this. 
[0051] Next, the top view of the semiconductor device applied to this operation gestalt at drawing 2 is 
shown. In this drawing, from the electrode 14 of a semiconductor chip 12, wiring 18 is formed in the, 
direction of a center of active side 12a, each wiring 18 is connected to the electric conduction foil 22, 
and the external electrode 26 is formed in the electric conduction foil 22. The field except the external 
electrode 26 is covered with and protected by the substrate 20. 

[0052] Although an electrode 14 is the so-called circumference electrode type located in the periphery 
of a semiconductor chip 12 of example, the semiconductor chip of the area array arrangement mold with 
which the electrode was formed in the inside [ boundary region / of a semiconductor chip ] field may be 
used for it. 

[0053] In addition, as shown in this drawing, the external electrode 26 is formed in the active region 
(field in which the active element is formed) of a semiconductor chip 1 2 instead of the electrode 14 top 
of a semiconductor chip 12. An interlayer 16 can be formed in an active region and the external 
electrode 26 can be formed in an active region by what (it draws) wiring 18 is further arranged for in an 
active region. That is, pitch conversion can be carried out. Therefore, in case the external electrode 26 
is arranged, the field as the inside of an active region, i.e., a fixed field, can be offered, and the degree of 
freedom of the setting location of the external electrode 26 will increase very much. 
,[0054] And by making wiring 18 crooked in a required location, the external electrode 26 is formed so 
that it may stand in a line in the shape of a grid. In addition, since this is not the indispensable 
configuration of this invention, it is not necessarily necessary to form the external electrode 26 so that 
it may stand in a line in the shape of a grid. 

[0055] Moreover, although the width of face of an electrode 14 and the width of face of wiring 18 serve 
as the wiring 18< electrode 14 in the joint of an electrode 14 and wiring 18 at drawing 2 , it is desirable 
to consider as the electrode 14 <= wiring 18 in fact. When becoming the electrode 14< wiring 18 ,, 
especially, since about [ that the resistance of wiring 18 becomes small ] and reinforcement increases, 
an open circuit is prevented. 

[0056] In addition, although an interlayer 16 has a stress relaxation function with this operation gestalt, 
that crevice 16a is formed can only absorb stress. Therefore, it becomes absorbable [ stress ] even if it 
is the structure in. which the layer (for example, a mere insulating layer or a protective layer) which 
consists of the quality of the material which does not have a stress relaxation function as an interlayer 
16 was formed. 

[0057] Next, drawing 3 (A) - drawing 3 (E) are drawings explaining the manufacture approach of the 
semiconductor device concerning this operation gestalt. First, as shown in drawing 3 (A), the 
semiconductor chip 12 which has the electrode 14 which consists of aluminum (aluminum) is prepared. 
In addition, an electrode 14 is avoided and the passivation film which is not illustrated is formed in the 
semiconductor chip 12. What is necessary is just to prepare the wafer marketed, even when performing 
the process concerning this invention to a wafer-like semiconductor device. And the polyimide resin 
which is not illustrated is prepared, in active side 12a of a semiconductor chip 12 by the approach of a 
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spin coat etc. Or the polyimide resin beforehand made into the shape of a film may be stuck on active 
side 12a. 

[0058] And through the process of a photolithography, as shown in drawing 3 (B), the interlayer 16 who 
has crevice 16a is formed. In addition, when forming crevice 16a by the photolithography, it is desirable 
to choose the ingredient suitable for it as an interlayer s 16 ingredient. 

[0059] Then, as shown in drawing 3 (C), the wiring 18 to on an interlayer 16 from an electrode 14 is 
formed. For example, a 100A (ten to 10 m) titanium tungsten (Ti-W) layer is formed by sputtering, a 1- 
micrometer copper (Cu) layer is formed by sputtering similarly on it, the metal membrane obtained in 
this way is etched into a predetermined pattern, and wiring 18 is formed. 

[0060] And as shown in drawing 3 (D); a substrate 20 is stuck through adhesives 24. While through hole 
20a is beforehand formed in the substrate 20, through hole 20a is prepared in the electric conduction 
foil 22 in the wrap location. 

[0061] In addition, it is desirable to plate tin (Sn), gold (Au), or a pewter at least to one side, and to 
prepare a low-temperature wax in it among the planes of composition of the both sides of the electric 
conduction foil 22 and wiring 18. 

[0062] And a substrate 20 is carried so that the electric conduction foil 22 may contact on wiring 18, 
and heat and a pressure are applied from on a substrate 20. In this way, a low-temperature wax fuses 
and the electric conduction foil 22 and wiring 18 are connected electrically. This connection may be 
made by impressing a supersonic wave etc. 

[0063] Next, as shown in drawing 3 (E), the external electrode 26 is formed in the electric conduction 
foil 22 through through hole 20a of a substrate 20. For example, the external electrode 26 is formed by 
carrying a pewter ball on the electric conduction foil 22, accumulating pewter plating, or printing a 
pewter paste, or performing plating of copper (Cu), nickel (nickel), or its both, and performing plating of a 
pewter or gold (Au) further. • 

[0064] A semiconductor device 10 can be obtained according to the above process. In addition, when a 
semiconductor chip 12 is a wafer-like thing, a semiconductor device 10 is obtained by performing dicing 
and cutting to the piece of an individual. After that, a semiconductor device 10 conducts quality 
inspection and tray stuffing is carried out. 

[0065] In addition, with this operation gestalt, although wiring 18 is formed on inclined plane 16b, it may 
be formed in the inclined plane by the side of crevice 16a. This is the same also with the following 
operation gestalten. If it carries out like this, and since the great portion of wiring 18 is protected, its 
Equipment dependability will improve an interlayer 16. 

[0066] (The 2nd operation gestalt) Drawing 4 is drawing showing the semiconductor device concerning 
the 2nd operation gestalt. The semiconductor device 30 shown in this drawing is characterized by filling 
up with resin 32 crevice 16a of the semiconductor device 10 shown in drawing 1 , and the other 
configuration of it is the same as that of a semiconductor device 10. or [ that it is not limited to this but 
is almost equal to the magnitude of the part of the origin of the external electrode 26 although the open 
end of crevice 16a shown in drawing 4 is quite larger than the magnitude of the part of the origin of the 
external electrode 26 ] — or what is necessary is just more than it Furthermore, opening of crevice 16a 
may be located, and in this case, this opening allows deformation of an interlayer a part of origin of the 
external electrode 26, and can demonstrate the stress relaxation effectiveness to it., Moreover, although 
crevice 16a may penetrate the middle class 16 and may expose the passivation film under it (not shown), 
it may leave some middle class 16 to the pars basilaris ossis occipitalis of crevice 16a so that the 
middle class 1 6 may not be penetrated. : 
[0067] As resin 32, it is> desirable to use a thing lower [ than an interlayer 16 / among the polyimide 
resin used as a photosensitive resist, silicon gel, or rubber ] Youngs modulus and soft. Since the space 
formed of crevice 16a can be fill uped with carrying out like this, the crack by expansion of air and a 
steam can be prevented at the time of heating of a reflow process etc. 

[0068] Before resin 32 sticks a substrate 20, you may be filled up with it, and after forming the hole in 
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the substrate 20 and sticking a substrate 20, it may be filled up with it through a hole. 

[0069] Moreover, it is applicable also in all the following operation gestalten to fill up a crevice with resin 

like this operation gestalt. , 

[0070] (The 3rd operation gestalt) Drawing 5 is drawing showing the semiconductor device concerning 
the 3rd operation gestalt. The semiconductor device 40 shown in this drawing has a semiconductor chip 
12, an electrode 14, an interlayer 16, and wiring 18 like the semiconductor device 10 shown in drawing 1 , 
and crevice 16a is formed in the interlayer 16. 

[0071] On the interlayer 16, the substrate 42 is stuck through adhesives 24. A substrate 42 is the film 
formed from the ingredient with the low Young s modulus of the polyimide resin mentioned as an 
interlayer s 16 ingredient for example, with the 1st operation gestalt. On a substrate 42, the electric 
conduction foil 44 patternized in the shape of wiring is formed, and the external electrode 46 is formed 
on the electric conduction foil 44. Through hole 42a is formed on the part located on an interlayer 16 
among wiring 18 at a substrate 42. The electric joint 48 is formed in through hole 42a, and the electric 
conduction foil 44 and wiring 18 are electrically connected to it. Moreover, on the electric conduction 
foil 44, the solder resist layer 49 avoided the external electrode 46, was prepared, and the electric 
conduction foil 44 is protected. 

[0072] Next, the manufacture approach of a semiconductor, device 40 is explained. First, through the 
process shown in drawing 3 (A) - drawing 3 (C), an interlayer 16 and wiring 18 are formed in a 
semiconductor chip 12, and crevice 1 6a is formed in an interlayer 16. 

[0073] And a substrate 42 is stuck through adhesives 24 on an interlayer 16, and through hole 42a is 
formed in a substrate 42. In addition, this may be stuck after forming through hole 42a in a substrate 42 
beforehand. 

[0074] Next, the electric conduction foil 44 is formed in a substrate 42. The electric conduction foil 44 
can be formed by sputtering, electrolytic plating, electroless deposition, etc. The technique of a 
photolithography may be used for patternizing of the electric conduction foil 44. Or since the electric 
conduction foil 44 beforehand patternized by the substrate 42 is formed, this may be stuck on an 
interlayer 16. 

[0075] And for example, the electric joint 48 is formed in the field containing through hole 42a of a 
substrate 42 by adding electrolytic plating to electrojess deposition or this etc. 

[0076] Next, after avoiding the formation field of the external electrode 46 and forming a solder resist 
layer 49 on the electric conduction foil 44, the external electrode 46 is formed: The formation approach 
of the external electrode 46 is the same as the formation approach of the external electrode 26 of the 
1st operation gestalt. 

[0077] Since crevice 16a is formed in the interlayer 16, the stress added to the external electrode 26 is 
absorbable with the semiconductor device 40 manufactured as mentioned above. 

[0078] (The 4th operation gestalt) Drawing 6 is drawing showing the semiconductor device concerning 
the 4th operation gestalt. An interlayer 56 is formed in the semiconductor chip 52 which has an 
electrode 54 like the semiconductor device 10 which shows the semiconductor device 50 shown in this 
drawing to drawing 1 , and crevice 56a is formed in the interlayer 56. Moreover, it applies on an 
interlayer 56 from an electrode 54, wiring 58 is formed, and the electric conduction foil 60 is formed on 
the interlayer 56 in one with wiring 58. At least one hole 60a is formed in the electric conduction foil 60. 
And the external electrode 62 is formed in the field on crevice 56a in the electric conduction foil 60. 
Moreover, the external electrode 62 is avoided, a solder resist layer 64 is formed on wiring 58 and the 
electric conduction foil 60, and these are protected. 

[0079] This operation gestalt has the description in the manufacture approach. Drawing 7 (A) - drawing 
8 (C) are drawings explaining the manufacture approach of the semiconductor device concerning this 
operation gestalt. 

[0080] It is desirable to cut this, after forming an interlayer 56 and external electrode 62 grade to a 
wafer with this operation gestalt, since a substrate is not used. On the other hand, a tape-like substrate 
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can be stuck on the semiconductor chip of the piece of an individual with the gestalt (the 1st - the 3rd 
operation gestalt) which uses a substrate. 

[0081] First, as shown in drawing 7 (A), an electrode 54 is avoided to active side 52a of a semiconductor 
chip 52, and an interlayer 56 is formed in it. An interlayer 56 is formed with the same ingredient as the 
interlayer 16 who shows drawing 1 . When an interlayer 56 is formed with an ingredient with low Young's 
modulus, a stress relaxation function is achieved also by the interlayer 56. Or an interlayer 56 may be 
formed with a hard ingredient (for example, inorganic substances, such as a magnesium oxide (MgO)) 
which does not achieve a stress relaxation function. 

[0082] In addition, when the middle class 56 is etchdd at a' next process, it is desirable [ the middle 
class 56 ] to differ in a semi-conductor passivation membrane and the quality of the material so that 
active side 52a of a semiconductor chip 52 may not be etched. For that purpose, as for the middle class 
56, being formed with the ingredient which can be etched is desirable under the conditions into which 
the matter exposed to the front face of a semiconductor chip 52 is not etched. 

[0083] Next, as shown in drawing 7 (B), it applies on an interlayer 56 from an electrode 54, and a metal 
membrane 66 is formed. The manufacture approach is the same as the formation approach of the metal 
membrane for forming the wiring 18 of the 1st operation gestalt. In this case, since the stress of the 
external terminal 62 mentioned later starts wiring 58 directly, as for the thickness of wiring 58, it is 
desirable to be referred to as about 5-20 micrometers. A metal membrane 66 is etched at the process 
mentioned later, and forms wiring 58 and the electric conduction foil 60. 

[0084] Next, as shown in drawing 7 (C), hole 60a is formed in the part used as the electric conduction 
foil 60 in a metal membrane 66, and the middle class 56 is exposed to it through this hole 60a at an 
etching reagent or etching gas (etchant). for example, the case where the middle class 56 is formed by 
resin, such as polyimide, — as etchant — the strong-base water solution of K0H grade, and 02 Or CF4 
etc. — dry etching gas is desirable, and when the middle class 56 is formed with a magnesium oxide 
(MgO) etc., a heat phosphoric-acid water solution etc. is desirable. Then, etchant is removed if needed. 
Especially in the case of wet process, it is desirable to add rinsing and a rinse process. In this way, as 
shown in drawing 7 (D), the middle class 56 is etched and crevice 56a is formed. 

[0085] Then, as shown in drawing 8 (A), patterning of the metal membrane 66 is carried out, and wiring 
58 and the electric conduction foil 60 are formed. And as shown in drawing 8 (B), a solder resist layer 64 
is formed, and as shown in drawing 8 (C), the external electrode 62 is formed. As solder resist, 
photosensitive polyimide resin, a photosensitive epoxy resin dry film; ; etc. are used in many cases.: The 
formation approach of the external electrode 62 is the same as that of the 1st operation gestalt. In this 
way, a semiconductor device 50 is obtained. Also in this operation gestalt, the same effectiveness as 
the 1st operation gestalt can be attained. 

[0086] Furthermore, since hole 60a is formed in the electric conduction foil 60, the semiconductor 
device 50 manufactured according to this operation gestalt is easy to transform the electric conduction 
foil 60. Therefore, the absorption effect of the stress by the electric conduction foil 60 which changed 
into the condition of having floated on crevice 56a is heightened further. 

[0087] (The 5th operation gestalt) Drawing 9 (A) - drawing 9 (C) are drawings showing the manufacture 
approach of the semiconductor device concerning the 5th operation gestalt. 
[0088] With this operation gestalt, as shown in drawing 9 -(A), an interlayer 76 is formed in the 
semiconductor chip 72 which has an electrode 74. The electric conduction foil 80 is formed on an. 
interlayer 76, and wiring 78 is formed so that it may result [ from the electric conduction foil 80 ] in an 
electrode 74. A solder resist layer 84 is formed on wiring 78 and the electric conduction foil 80. 
Moreover, hole 80a is formed in the electric conduction foil 80. 

[0089] In addition, an interlayer s 76 formation approach is the same as the approach shown in drawing 7 
(A), and the formation approach of the electric conduction foil 80 is the same as the approach shown at 
drawing 7 (B) - drawing 8 (A) in wiring 78 and a hole 80a list. Moreover, a solder resist layer 84 is formed 
in the field which avoids the external electrode 82 (refer to drawing 9 (B)). 
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[0090] And the external electrode 82 is formed on the electric conduction foil 80, and after removing the 
residue produced in connection with this, an enveloping layer 86 is formed on the external electrode, 82 
and a solder resist layer 84 (refer to drawing 9 (B)). An enveloping layer 86 is formed under the middle 
class's 76 etching conditions from the ingredient which is hard to be etched. 

[0091] Then, through hole 80a of the electric conduction foil 80, crevice 76a is formed in an interlayer 
76, an enveloping layer 86 is removed like the process of drawing 7 (D), and the semiconductor device 
70 shown in drawing 9 (C) is obtained. 

[0092] Since according to this operation gestalt crevice 76a is formed in an interlayer 76 after removing 
the residue produced when forming the external electrode 82, residue does not remain in crevice 76a. 
Moreover, the description of the semiconductor device 70 manufactured according to this operation 
gestalt is the same as the 4th operation, gestalt. 

[0093] (The 6th operation gestalt) Drawing 10 (A) - drawing 10 (C) are drawings showing the 
manufacture approach of the semiconductor device concerning the 6th operation gestalt. . 
[0094] With this operation gestalt, as shown in drawing 10 (A), the semiconductor chip 102 with which 
the electrode 1 04 was avoided and the passivation membrane 106 was formed on active side 102a is 
used. A passivation membrane 106 is formed with the ingredient which has the property which is 
common in the interlayer 108 who shows drawing 10 (C). That is, the passivation membrane 106 is , 
formed with the ingredient etched under the middle class's 108 etching conditions. For example, the 
case where each forms the middle class 108 and a passivation membrane 106 with polyimide resin 
corresponds. 

[0095] In such a case, as shown in drawing 1 0 (B), an enveloping layer 118 is formed at least on a 
passivation membrane 106 in the location under crevice 108a (refer to drawing 10 (C)). The enveloping 
layer 118 is formed with the ingredient which is not etched under the middle class 108 and the etching 
conditions of a passivation membrane 106. For example, what is necessary is just to let enveloping 
layers 118 be metal thin films, such as Cr, Ti-W, and Ti, when the middle class 108 and a passivation 
membrane 106 are formed from polyimide resin. 

[0096] Then, according to the process same with being shown in drawing 7 (A) - drawing 8 (C), as shown 
in drawing 10 (C), the interlayer 108 who has crevice 108a, wiring 110, the electric conduction foil 112 
which has hole 112a, the external electrode 114, and a solder resist layer 116 are formed. 
[0097] Since the passivation membrane 106 is covered with the enveloping layer 118, when according to 
this operation gestalt etching the middle class 108 and forming crevice 108a, it can prevent being 
etched to a passivation membrane 106. In this way, it can prevent that ah active element is exposed in 
crevice 108a. The description about a stress relaxation function is the same as the operation gestalt 
mentioned above. 

[0098] (The 7th operation gestalt) Drawing 1 1 (A) and drawing 1 1 (B) are drawings showing some 
semiconductor devices concerning the 7th operation gestalt. In addition, drawing 11 (B) is the B-B line 
sectional view of drawing 1 1 (A). Holes 122 and 124 are formed in the substrate 20 and the electric 
conduction foil 22 in the semiconductor device 10 which shows the semiconductor device 120 
concerning this operation gestalt to drawing 1 . 

[0099] According to this operation gestalt, by holes 122 and 124 having been formed, it becomes easy to 
transform a substrate 20 and the electric conduction foil 22, and the stress relaxation function is raised. 
[0100] (The 8th operation gestalt) Drawing 12 is drawing showing the semiconductor device concerning 
the 8th operation gestalt. As for the semiconductor device 130 shown in this drawing, wiring 136 is 
formed from the electrode 134 on active side 132a of a semiconductor chip 132. The interlayer 138 is 
formed after wiring 136. And crevice 138a is formed in the interlayer 138 so that wiring 136 may be 
exposed in the location on wiring 136. On the interlayer 138, the substrate 146 is formed through 
adhesives 142. The electric conduction foil 144 is formed in the field which is the upper location of 
crevice 138a, and counters this substrate 146 at this crevice 138a. Moreover, through hole 146a is 
formed in the substrate 146, and the electric conduction foil 144 is [ / above crevice 138a ] exposed to 
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it from the field of the opposite side. And the external electrode 148 is formed through through hole 
1.46a. 

[0101] Furthermore, crevice 138a is filled up with conductive paste 140. Electric conduction fillers, such 
as silver (Ag), copper (Cu), silver plating copper, or gold (Au), are added by soft resin as well as the resin 
32 with which crevice 16a which shows conductive paste 140 to drawing 4 was filled up. Wiring 136 and 
the electric conduction foil 144 are electrically connected by this conductive paste 140. 
[0102] Also in this operation gestalt, a stress relaxation function can be achieved by crevice 138a being 
formed in an interlayer 138. 

[0103] (The 9th operation gestalt) Drawing 13 (A) - drawing 14 (B) are drawings showing the 
manufacture approach of the semiconductor device concerning the 9th operation gestalt. With this 
operation gestalt, the semiconductor chip 102 shown in drawing 10 (A) and the semiconductor chip 152 
with which the passivation membrane (not shown) was similarly formed in active side 152a are used. 
This passivation membrane is formed from the ingredient etched under the middle class's 158 etching 
conditions. 

[0104] As shown in drawing 13 (A), an enveloping layer 156 is formed on the passivation membrane in 
active side 152a. Ah enveloping layer 156 is formed under the middle class's 158 etching conditions from 
the ingredients (for example, chromium (Cr), titanium (Ti), a titanium tungsten (Ti-W), or copper (Cu) 
etc.) which are not etched. An enveloping layer 156 is formed of sputtering. 

[0105] Next, as shown in drawing 13 (B), an electrode 154 is avoided including an enveloping layer 156 
top, and an interlayer 158 is formed. An interlayer' s 158 ingredient is the same as that of the 1st 
operation gestalt. 

[0106] And as shown in drawing 13 (C), it applies to an interlayer 158 from an electrode 154, and wiring 
160 is formed, and the electric conduction foil 162 is formed so that it may connect with wiring 160 
electrically. In sputtering, among these, chromium (Cr), titanium (Ti), a titanium tungsten (Ti-W), copper 
(Cu), or the metal membrane by which the laminating was carried out is formed, and plurality patternizes 
this by etching and, specifically, forms wiring 160 and the electric conduction foil 162 in one. Moreover, 
hole 162a is formed in the electric conduction foil 162.= 

[0107] Then, as shown in drawing 13 (D), the external electrode 164 is formed on the electric 
conduction foil 162. On the electric conduction foil 162, by electrolytic plating or electroless deposition, 
among these, plurality forms copper (Cu), nickel (nickel), gold (Au), or the bump by whom the laminating 
was done, and, specifically, forms the external electrode- 164. 

[0108] And as shown in drawing 14 (A), a solder resist layer 166 is formed on wiring 160, and an 
enveloping layer 168 is formed on a solder resist layer 166. It is formed from the ingredient into which an 
enveloping layer 168 is not etched under the middle class's 158 etching conditions, either (for example, 
chromium (Cr), titanium (Ti), a titanium tungsten (Ti-W), or copper (Cu) etc.). 

[0109] And as shown in drawing 14 (B), crevice 158a is formed in an interlayer 158. The process is the 
same as the process shown in drawing 7 (D). Moreover, etching removes an enveloping layer 168. 
Although opening is in the center section of the external electrode 164 in this example, an opening 
design like the 7th operation gestalt is sufficient. 

[0110] A semiconductor device 150 can be obtained according to the above process. This 
semiconductor device 150 also achieves a stress relaxation function by crevice 158a being formed in an 
interlayer 158. 

[0111] In addition, instead of the external electrode 164 of the shape of a bump of the semiconductor 
device 1 50 shown in drawing 14 (B), as shown in drawing 15 , the external electrode 170 which consists 
of a pewter ball may be formed on the edge which forms hole 162a in the electric conduction foil 162. 
[0112] In addition, this invention is not limited to the semiconductor device of a CSP mold. For example, 
if the laminating of the direct variant part is carried out on the electrode of a semiconductor chip, 
though it is size equivalent to a flip chip, the semiconductor device which also has a stress relaxation 
function will be obtained. 
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[0113] The circuit board 1000 which mounted the semiconductor device 1100 manufactured by the 
approach concerning the operation gestalt mentioned above in drawing 16 is shown. It is common to the 
circuit board 1000 to use organic system substrates, such as for example, a glass epoxy group plate: 
While being formed so that the circuit pattern which becomes the circuit board 1000 fr;om copper may 
serve as a desired circuit, the pewter ball is prepared in this circuit board 1000. And those electric flows 
are achieved by connecting mechanically the pewter ball of a circuit pattern, and the external electrode 
of a semiconductor device 1 100. 

[0114] In this case, since the structure which absorbs distortion produced by the differential thermal 
expansion with the exterior to a semiconductor device 1 1*00 is established, even if it mounts this 
semiconductor device 1100 in the circuit board 1000, the time of connection and the dependability after 
it can be improved. 

[0115] In addition, it can be made small even in the area which also mounted the component-side 
product with the bare chip. For this reason, if this circuit board 1000 is used for electronic equipment, 
the miniaturization of the electronic equipment itself can be attained. Moreover, a mounting tooth space 
can be secured more in the same area, and it is also possible to attain advanced features. 
[0116] And the note type personal computer 1200 is shown in drawing 1 7 as electronic equipment 
equipped with this circuit board 1000. 

[01 17] In addition, active parts or a passive component cannot be asked but this invention can also be 
applied to the electronic parts for various surface mounting. As electronic parts* there is a resistor, a 
capacitor, a coil, an oscillator, a filter, a temperature sensor, a thermistor, a varistor, volume, or a fuse. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view showing the semiconductor device concerning the 1st 
operation gestalt. 

[Drawing 2] Drawing 2 is the top view showing the semiconductor device concerning the 1st operation 
gestalt. 

[Drawing 3] Drawing 3 (A) - drawing 3 (E) are drawings showing the manufacture approach of the. 
semiconductor device concerning the 1st operation gestalt. 

[Drawing 4] Drawing 4 is drawing showing the semiconductor device concerning the 2nd operation 
gestalt. 

[Drawing 5] Drawing 5 is drawing showing the semiconductor device concerning the 3rd operation 
gestalt. 

[Drawing 6] Drawing 6 is drawing showing the semiconductor device concerning the 4th operation 
gestalt. 

[Drawing 7] Drawing 7 (A) - drawing 7 (D) are drawings explaining the manufacture approach of the 
semiconductor device concerning the 4th operation gestalt. 
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[Drawing 8] Drawing 8 (A) - drawing 8 (C) are drawings explaining the manufacture approach of the 
semiconductor device concemirigthe 4th operation gestalt. 

[Drawing 9] Drawing 9 (A) - drawing 9 (C)-arfe drawings showing the manufacture approach of the 
semiconductor device concerning the 5th operation gestalt. 

[Drawing 10] Drawing 10 (A) - drawing 10 (C) are drawings showing the manufacture approach of the 
semiconductor device concerning the 6th operation gestalt. 

[Drawing 1 1] Drawing 1 1 (A) and drawing 1 1 (B) are drawings showing the semiconductor device 
concerning the 7th operation gestalt: ' 

[Drawing 12] Drawing 12 is drawing showing the semiconductor device concerning the 8th operation 
gestalt. ' 

[Drawing 13] Drawing 1 3 (A) - drawing 13 (D) are drawings showing the manufacture approach of the 
semiconductor device concerning the 9th operation gestalt. 

[Drawing 1 4] Drawing 1 4 (A) and drawing 14 (B) are drawings showing the manufacture approach of the 
semiconductor device concerning the 9th operation gestalt. 

[Drawing 15} Drawing 15 is drawing showing the modification of the 9th operation gestalt. 
[Drawing 16] Drawing 16 is drawing showing the circuit board in which the semiconductor device 
concerning this operation gestalt was mounted. 

[Drawing 17] Drawing 17 is drawing showing electronic equipment equipped with the circuit board in 
which the semiconductor device concerning this operation gestalt was mounted. 
[Description of Notations] 

10 Semiconductor Device 

1 1 Passivation Film 

12 Semiconductor Chip 
12a Active side 

14 Electrode 

1 6 Interlayer 

16a Crevice 

18 Wiring 

20 Substrate 

20a Through hole 

22 Electric Conduction Foil 

26 External Electrode 
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*»6»m« 2 2«KiS-3.< »cfl6v q WAdSiS < 4* DO 
ttl 6 aiS^$tvT^5. • 
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(2) 

/ 

fc, '• . ■ ..' ' . 

5 t i t> \zffimmnffi*5.&-rz * m* <t . >° 

1IWB f W Ji B: , MIE^ffifS £ *J « ftftlS*dBtt& t © 
& MCWIfMtciE^X K«V >B8 P IWj»«iS < * * Dfl 

HH*«3I' ft*«2IE«(D^J»«:SS{c:*5^T v 20 

u • 

{to 

«ufBffii»tt, lttrfE^ffiftiioTB&fSm@iljfr!B«ttm 

[ins** 5 ] . ; t»**i 4 ©^ituwcE*' - ■■ 

6 ] < if ^ 1 _*vbB|*qc 5 <D^T H*^|B«. * 
o^Mil:*5^t, . . .' 

*" 

[SS#« 7 ] - ■' ff #ig 1 d»'e>»*« 6 ©l^T*ui»K:iE*t 
SufEStSfi, «MBIH»©±*fcjra:fcfc*ru 
©*MMMS«fc*S</>-C, so 



2 

u ' 

Ilf#gi9] i»#*l 8 ©U^ih^KllBtt 

©^^Bfcja^T, 

[t»*^ 1 0 ] m^qi 1 av^fjtjfcjgs ©i>-r^icfE 

«©^^gfC*5l>T, 
[it*^l l] m®Sr*b, -t^^©«®©'>/«c< 

thtc^mftm+zmn-t-z it t „ . ■*».■ 

* a Kif £© krs ft *> » xmmm ; >hme* ? ^ 

»1Ei»miSfc»ttStWB|!fl«5©±*|fl«^«««fc» 

• Sr-&tf¥»flcSB©®5t*;jfe. 

12] 1 1 ta«©^^B©Si^ 
«®^ft* u •'»>^;--i«E|ia^±sr^©T«riB**0 

SrM/fcU WfStpra«»c|trf2Pfl§BiS:^Us : i 
•*©a>IWEjra^SrlW2I!!l*B5©±*'te'|ft«**-C, a> 
WlB*«fSSri)Wai!fl»H:»iRi$*-C\ WfES^Srmr 

5^^B©SSit*j5fe. 

[n#9 r 3 ] it 1 1 mmo¥mfrmw<o®imx 
fe^s:^3v^Ts 

4 3 P^»rHlJKiai^ft^Us ' '• .: 

7tft^LTSnfBgS^iftflS#m?S<b «r*ftW 
****«©«3S*8j. 

[ft** 1 4 ] if 1 1 IS«©^jS«:^B©®!^* 
fetctJ^Ts 
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• 1 5 ] »#JS 1 4 E«l©-2|ti»fls3S1B©«l3S*' 

iMtT-c, =■ y > wntttmnj&tL £ ft s 

i e i #j£ i .1 tim<o^m^w:(omm^ 

^TT^y^y^ftS.tCDT'fc.^ . 
tt.Tfi « ^ >- ^ $ -Mz < V*J*to» h tn ZWM 

•jfr b T Iff IE * m S £ ^ y v if b T jiffE Dfl U * Mffo-t 5 

mz&^-t,-.' ...... 

.flWB/* y V- 3 VffltHt; . HfrlE 4" P^S CD 31 y ^ ^ . 

trJftfcU 

mTEJg 1 ©*M±K:«WE«f M»*r»^ U 
UWB**W6fcft U.. ' 

#TT-3i y ^ v y* $ *vtc< ,v vH-»i» b fc3 SS. 2 (DISSS 
[ffjjOSl 8 1 8*^91 4*»bBt*9[l-7©v^i*ftd» 

J. y V y**#T T?^ y V y* £ *tfc < V b * 3 

•8s. 

[if*«2 0] -. i«*3Si d^if*«r:ocDv^-fn*^c: 
E«cD¥£#3£e#li!££ftfclEl8&»£. 
[If #* 2 1 ] if JfcJS 2 0 iemcDla!8SS«5r*-t-5)a 



(3) 

[0001] 

©*5t**» -|ilK»K3feVfc«-T-««fc«-r«. 
-[ 0 0 0 2] 

y-f\t, foSC<D«IE&tfSiy&V^3ibV^ C 
SP (Chip Scale/Size Package) ^Jg^$tufc¥-*^ 
10 SS^H^^nT^S. C S PlCOVTfijEsCfc^f* 

*N I c^y^J: 5 «^ I Cstyir-VkM 

*ftTV^*".- iB5«ftS?ilS:«iar5fc«)fc»±» CSP'S 
ftf©HJJ8.asfl3S-C;fe5. C S P ic.Hi-SftsfeMSrHSH - 
ZfmVot bT, QKMfegRWO 9 5/0 8 8 5 

[0 0 0 3] .^ntri^li, ^ttWMSr^i-saaSi* 

W»iB#!aX*ft«. rcDOTgtt. S!^b^ii:#tcp^ 

So 

[0 0 0.4] L.*>bftiSb, -^Slflc^-y^oaESiOM 

- ^©R'lR*S*-*ft-CV^**»ofc. . ' ... , 

[0 0 0 51 *^14, i©njB/S*r«P*i-*t>©-C*) 
. . . t) v . * CD SWfis K ^ Sr.S»*«Jfc»»R-f 3 

[0 0 06] 

^«f±. «®Sr^-f 3¥^**^r^, -tft-pftoWB 
5>ft5/^ y v<— > 3 >-JKi , wisi->< y'^-V 3 ^ 

.ft5.^«BJ«ffifcv WE^yV'S-^s J'RirlHrei**® 

40 toinifc»i*$ft«i:i:t>fc«na«m«*x»i-* , fKi 

. -v'3 ^«<M*»e>awEi»mf6«fcie-i< k«^»d« 
#jtO!e«-|iafnt^jAdftTv^«. • 

. [0 0 0 7] **Wfc«3. r.2|£S»fr*^j 

it. mz-tt's Ua^biS^-^SSDtta 9 «£ bfc 
so i UTta*.?i9f3t©|llBS^*fifc$ftTV^HrA< » « 
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[0008] *&w\z .tfwr; ^gB«n^^fg^^ 

* ) & KHxi: 5 r t a* t? # 5 „ 
[0009] (2) BuiEHQ^rttcfi, mm^mm «t o t 

' [0 0 10] r tT, -|!£]to©ffiW*'»ft*::i 

[ooii] ( 3 ) tfriEia^(±, &m/< v v-^-v 3 v 
§ frit t -c , striBia^ t MiE^fi® t & m«ctt 

[0 0 12] (4) HtiiE^F^ett, BtilEm^tBllfE^II 

o XWIBmfii t HuiB^mM t £«^#>£g$l tX t> «fc 
v\ 

[0013] (5) BUIS^^Sf*. *«Ctt**-r-5«-^- 
[0 0 14] r5i-§rtT% *MJf t#KJ:oTt>fe 

[ o ..o 151(6) Htris#m?Sf4, ' HtriEQngi5cD^ p mm 
[0016] z?-tzz.kxs mnm^M i^h-< 

[0017 ] ( 7) *|gBJ^*J^-C, BufB^m?!^^ 

[0018] iiXfi, ^?S±d5«tg{CTS^n 

[0 0 19] .(8). ^BJlCtJ^T, MfSf^StttflE 

[0020] ( 9 ) mmmmmtmmmmt^ 
[0021] d o) mmmnmtmmumt », sy» 

[0 0 2 2] (11 ) ■*«Wfc#a¥3»fls3£»©Jti£*' 



Sf^Sr/BE-f-SXgi:, HME^y v^-v-a ^K^jft 

[0 0 2 3] #3S9Hc«fcoTfSBi£;ft£¥i£#§ififc:J: 

5. . .- 

20 [0024](12) *»Wfc*SV^T»" Ha^S:*U 

X, ^o, i!Wai»WBSr*WBI!fl»fc»lSl$*-C, MIES 
[0 0 2-5] *«fS*s*«k:jtt9ft»te> 

30 as-ets. 

[0 0 2 6] (13) *3BWfc*S^x, 
J«-U .tWE t t'M*U:tWBIH»*r»j*U-*>o'; MIEfW 

[0 0 2 7] r tiK. iixtf , ««$B^SSt^tt I? tttt 
[0 0 2 8] (14) m&< -y a l^RiSJgjsfcS 

[0 0 2 9] (15) |)WE.t?M*li, tWBiNft**^-© 
so [o o 3 o] r. o-f%ztX\ ^WSSr^y^v-i/i-S 
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[0031] (16) ^i^y^—'ys l/m-t, mJlB 
t <D ^ y f- > 99tWT t?= y 7- v ^ $ *v 5 1> © t? fc 
•9, IW&*i"<— *>3Vjg±K:, MfE^MS^S'^-i'* 
^^-p-e^ y >- ^ $ *Uc < v ^*f»d» "b ft 3#3i/§ £ 

[0 0 3 2l',-i©J:5lC, ^i"<-.->'-a V^l-ISSSS: 

[00 3 3] (17) huIB/-< s> i"<-^9.yKl±,_ milB 
9; ftrfE^v-<-^3 ^m±^, MsS.^mm^-y^ 

ft5JB2©«iBW*»iau-«trei»«fB©^«r^U'TW 

[00 3 4] (1.8) UWEfMJiSr^y^^^SXS 

•Sit* IWB't'MJIcoai s/fy^ftT^ ;/^^^$ 
.tUe < v ft 5 mMMm Sr^1?5.X® A/ 

[0.0 3 5] £*tK:-J;*ui, ^»m«*^J«b-Cd»b, 

[oo36] •( i 9) *&wwt, mmwmz. hUie* 

[00 3 7] (2 0) -4£BH£ffS|IlBS4K£ti:* -hfB 
. [00 3 8] (21) «m^-*WBtt, ±E@ 

[0 0 3 9] 

[0 0 4 0] ft*5, fcHffifttftWSra-a* 9 ■*-*-< 



ftip^f-y^) .Ofc©fcJ*Li:!0&*» 
fto-CV^ftV^'^i-^OtCSrfBi-ifr&tfcS. "fft 

##jA£JvCfr\httf&<> «9«£*b-cWi-ifto-cvv 
5 1 t> — * t ft o rc v •> 5 *>ico v >x pg^-r 
4&W±fcV.\ 4^E^©t&W^^5lft<B0f©f^W 
ft & & 9 ± If T 1/ ^5 CO X\ ( HI K: tt-?" <om<Dffi 

• [0 04 1]. (81 mmj&M) m i » i mmmm^ 

(SID Dt?J)5C S PScOt>CO.t?fe^)„ 
[0 0 4 2] ^frfj/^l 2©ffilbBB'l 2 aKf±, 0ij 
jUSTTA*^** (A 1 ) rfrbW&l 4&&&£tlX\i* 
5„ %*L. %fr?fr<D&m \ 4©'>ft< kh—U&fflti 

20 mei 4*>b«ftfl^-JH!t**#:a-t-ie5«« s *>a*»e>-c 

<5i&K#*>3. ^r^->3>fil llt Wttf. S 
i 0 2 , SiN, # D 4 5 K«Jlgft 

■c# s. -m&'i 4 srant-cffi^bffii- 2 a {ct> mm 
K^mmi 6#jef&$irix\i'>z\ tit. *mmi6\z 

it. Dfl«l-6.a#»J*StU-C-*J9»'|ffl»l 6 art-Cttffi 
Sjffi 1. 2 a b-CV ^5. h o. ir.t>\; BDffB 1-6 a.tt... 

ft < -c t> -t v v ■ * tc. *mm 1 6 \z. tt, 1 4 a> e>« 
^tSftKiiebisi^Htfc^ Sffii4*^fl 

^ffi 16b Sra-CfMJl 1 6 ±-K*»ft-C,- EitR 1 8 
^$tuTv>5. ai^tM^i 6 acoSBPiffiSBtt; 
gBm@2 6 o«*cDg|J^co^:# ^ ±-«j.t*»ftQ^:tv^ 

bfc* ^SJ®te2 6C9«*W— iFIJfc, .BflfBl-6 a©BBD 

40 ^SrfFLs JC*«ft3**«r3S*^?#«. *fc»'IH«16 
a tt, $>T$m 1.6 Sr Rii IT^OT©^ y U'Z—'s 3 ^ 
•Ri.l.trjia**-"C'bJ:v<aSv 6.^^^mJitftv^ 
J; 5 IdHgB 1 ; 6 a ©iSgBtC^RgS 1 6(D— SBSratTt, 

[0 0 4 3] III?, (f>m« 1 6 (4, Jfe^ttfflg; 

y w ? k«J8^&« o s ^m*^e i. o ^i§i%xfi 

JS^£«g?n-f 3- 5o ft* 3 ^ ■•* , IBJIl-6*JS* 
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[0 0 4 4] Ife^ttWifi, E&1 8K:»U-C»«» 
ttfc#U ^ft^s^l 2(D«gftffil 2 a' 

3 0 0 kg /mm 2 KTStUfeSriiWiU^ f 

m« i e a, ff^«£jstf>«*Mjas*# < 

4-«Bt3>h*«r**t-«fcv 1-10 

0 m mSS©f *t t5 r t WS'U^, fc«U 
W3 0-0 k g/mm 2 aft©*y^-5 K»JB«rfflV^ 

10m mfi«©ff *T?fi <0 So 
[0 0 4 5] *>3V>B\ <f»|HJJi 1 6 £ LT, Mx-fcfv-y 

W^116 Ji Lt« ^-^gyf (S iN, 
Si 0 2l MgO&i?) fcfl&fcU iSAWftfi'ffJi* ft 
**-SJ:-5l!:0a»l"6 a##j&3;K5±iTmtfi/rt> 

[ 0 0 4 6 ] J&M 1 8 tt, M^«H1 (C u) ^ n A 
(Cr) . (T i) . =^/KNi) , 

f^fy (T i -W) HXttrHbCj*)©** 
■SrWiU-C»^**t, ^©-kKig«?g2 '2*s»j*SlxT 

■e, *«3fl2 4«r^.UT» StS 2 0 t t fc KEi® 1 8 ± 

fcJtt'Dftrt'fcits. #i?i2 2fe, ffl*.tt«i (c 

u) i»5>WSM^5. 

[0 04 7] 2 2 4>|R]ji 1 6 icMf&ZfrltW 

1 6a©±*Sr«5 i5fcE«*HTV^*. 3Mt 
?S2 2©-»W\ KiRl 8©±KSHfturmft«)fcS8» 
£*VC<^5 0 ' 2 2 i: Bffilll 8 tit, MBLXf 

Ettl 8*©S*?U$fc&i&fctt, IJJOi J*, &**12 
4fc±5»«WJE«H:J:oTt>A^U E*ll 8Rxm 
«fg2 2±U:Atu Sn, /^vy^Sr^ -y=¥LTi^#Sr 

L-Ct>fiV\ •?•'©*: >g®£2 2&mmi 8 (DM 
2r©g^ffi© 5 *>'>&< bi>-jj\z y ffiffl^5*SR«tb 

[,0 0 4 8]S«2 0(i > Sfttt?rtt5»l?-eM 
iSftfc 7 -f;lxA:|fc<E> [Him 6aOi^©ttt 

f-s WmX2 0 a Srfl^rS. %tt£2 2f±. S« 

2 0©Tffil-*5^rC, JTii?t2 0 a «:« 5 J: 5 
tbX^5 0 'tU. jr«^2 0 a«r^LT» >£Sf62 2 



(6) 

Xtfs ^V^©^.T*^LT^«t^L, A (Cu) Xf± 
= (Ni) ©StflBte^i^XttA©* <y**ML 

10 0 4 914^ 3STB$g2 2M%©S«2 O itT, 
2M (Cuf+JlfH5 KSIg) Xtt3S (Cu§+g 

/VAJf^yTf-yXliFPC (Flexible Printed Cir 
cuit) Sr&mLTfc «fcV\, 
io [0 0 5 0] *nW.Mm&. ±IB© J: 3 £«rit£;h,-C*s 
«3> £tT-t©^ffl*KWi-5.- *i!Mfcggl Gfciav* 

t v *mws2 6ttMf&z*iitmn l i&2 2 », *wji 1 

6{£j;oT5:t*$H-C^.5o ^U tRIl 6iC«, 
»S«2 6©ETtr*trtW*fc»- Pfl^B 1 6 a 
ftT^3 0 Mm 6 a Ciot, «tt«2 2'©Ttef±S 

M^rii^Hs. 04 0 , ^nm,m 26 1 ©s^-aj#is 

fcfc^T, «mfg2 2tt#V*;/fc:R«i:fcoT£»L^f 
&2 6\ZJ&j}&M&.t > frZ>t, ^^2 2^^*5 2 0 

«i'©}RU»fflMR*iSK: M'Xt, *SMS;&fc.fco 

[005 1] S 2 

a©¥E0Sr^-f-o mBI^VT, ^(^f-s'^'l 2© 
tSl-4W> ffilijffil 2a_0' : f'^|S](e:@2i^l sas^ 

^>o ./ 

[00 5 2] 1 4 (4. -y -f 1 2 ©Jliagpfr 

[0 0 5 3] PlE|w^$Jx5J:5»-, ^§B«^2 

6 f±¥jg#^ ^12 ©m@ 1 4'±-CttiSc-< ^m-i^f- y 
40 ^12©fgK)«g^ (ttttX?#»A^tLTb^WK) K 
Kltfett-cv^. flH* l 6 SrfB«i««^K»t; JEKE 

■•«WB2 6S:IB»il«rtK:K»t«ii:*ST#5. 

©n«*a^-e# 5 r t 9 % 2 6 ©t*^tt 

g© a lll«i5S*ttiltr t J-'t 5. 
[0054] ^LT, I2«18 &£5*fc'tfcJ»-CJBtt 
. 5. r. t «t 5 , ftMnM 2 6 fi*&^^{cM^ i b ictw 
50 p»^tv>5. 4Ja s Zhl-Z. *%W<D&m<offimx-l*ts: 
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[0 0 5 5] Sfcw0 2fc:j±, ®@1 4 iffiSU 8 t© 

lain 8<®&i 4 ■ 

*^i4^iai^i8 

mffii4<iai^i8 

*\ M^^i-w-eiWilftiSHfit.*^..' 

. [0 0 5 6]ttiv *!BK»«B-Ctt, ,*MM 1 6^^3 
afp*IBSr#f-5.!6S^ DflgB 1 6 a jJSJBj*$*i,3 £ t fftf 

[0.0.5 7] El 3 (A),~EI3 (E) *|Qfe ■ . 

*i\ HI 3 (A)..fc5rfJ:-3.-ls, = .20 

(A -1 ). 4 V7\2* 

. **S» tttt 1. 4 «r»»fC.*i»*^ 1 2 K 

5 £ # T? t> > TtTjg $ ftX V * 5 A fcJB 3Tt"*t tf £ 

t\ ^rUT:, ^flc^yn 2©til&ffil 2 : aC> El* 

.#Jfe,:*ttiBl'2 a.fcM9MttXJb.J:v\ ... .. ... . 

[0 0 5 8] ^Lt, 7*M)V^7 7-f©IgSrg so 
t\ 111 3 (B) tejjH-J; 5 fc, DflSBi-6 ■.*:**i _ *«flRI 
Jij.6 4r»riti-s. ttts* m&i 6 aSr7d- by 

Jf l 6 ©*W& -UtlJir £ U\, . 
[o 0 5 9 ] fi^t. El 3 (O.-^-fj: mffil 
4i»fc*MJir6Jrte53Baftl 8«r»J*-f*. «*. 
tf, U ^j/tCj: t) 1 0 0^-V^ ho- A (1 

o- 10 m) o.f^y^y^fy (t i -w) JitrKftft- 
U -toifclRIWs^^y^ y V^tcj; "9 1 » m<Dm 
(Cu) B&Jfcj&U w. 5 LTl#t>*bfc^JSSJKSr, Fr5£ 40 

[00 60] -t LT\ El 3- (D)- \Z^:-tX 5 fc, g^JN. 
2 4Sr^ UT., *K 2 0 Sfc2 OlCfi, 

0 a Sra5ttSt-»«fS2 2^lt^Htv^„ 

[0061] tits. mn.$g2 2Rmm 1 8 

^I©5V>4< t t>-#fc, 09*.fi» *X (Sn) , 

& (au) xi±/^y&z* LT, fia?»5*rR»t 

[0 0 6 2] -t Lt, 2 2 #EjR 1 8 ±fcS5tti- so 
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•3 X 5fc»K2 0«r«NtT, £1£2 0 ©_Ld»io$lRlflE 
2>£APt15„ r.Ht, 5 u-c*m« 2 2 

* [0 0 6 3] EI 3 (E) \Z7frt£o\£, SIS 2 0 

C0Kii5t 2 0 a 5r^UT, 8*®® 2 2 fcfl-gB®! 2 6 £ 
»«?S2 2±fc, Ay^-;v5r« 

SrWJb^it), A (Cu) Xtt=y5 r A' (Ni) *<5V* 
tt-5-COM*©^ s/^r§rtfeLT$ bJc^vyXfi^ (A 
u) y^rSrlfeUfct>-t-5ri:X, ^gBm«i2 6Sr^ 

[0 0 6 4] et-±«?xgfcioT.» ^ifiii 0 Sr# 
nrt T-^»ft:^« i o **a btt^o 1 o 

[0 0 6 5] ^*3v *^J£»«Xtt. IEi& 1 8 
16 b_htC^J5&$HTV5*5, 0095 1 6 alHOffMBiC 
»*SM tJ:k v , r. © i i: tt, £AT©3UISJ»t»-e t> ID 
#Xfo5 0 r. o th-tf,.; ffi^ 1 8 trail 

[0 0 6.6] (^2^J£^®) EI4tt^.^2|5JS^«8iC 

3 0lt HI fcSrfiMMKBIIll 0©Dag|5 1.6 alC, ffi 

^(i#*<*^B I0i |BI*1C*>5. El 4 ic^i-DOgB 1 
6 a©WP«B§BH:, 6©^©^©7C#$ 
. .«t.t)-t 0 v - *u»s|»J6'.* *vf\.. ^gBmM 2 

6 ©«*©gi5^©^# $ ifcistftsbv^fcav^-tixet 
ic, bdsbi 6 a.©iip«iut6< , r©^-a-ti, 

fr&.-tilt* WUl 6al± v trail 6?rIItTf© 
T©^-« y'/^V 3 VK'.(B3%*T) SrS8W§^T t J; 
l^s, «fMJBl 6«rjrab*v^J:5-»!:|!fl«B51 6 a©j6ffl 

[0 0.6 7] iSg3 2iLt > Wx.ttf&yt'&yi?* ht 

ux«[fflS^5.jj«y-< $ mug, ->y nvy/vxti^A 

1 6 a-K:J:5»^**t5a?MSrS«>5ii:*t»#*0 

[006 8] OT§ 3 2 14, 2 O.SrftS 9 5 MfC^ 
«UTt>J;V^U S«2 0»C?CS:J»J«UT*S*»tE2 0 

. i o 0.6 9 \k$iiz. xmrnmrnvx o \^\sm^mm^% 
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[oo7d] {mzmmwM) - nst*. w,^%mm\z 
4 o in i ic^i-^^s i o h mm^< *m#?- 

V?\2, Iil4, trail Slkim.Wk\ 8Sr*L, 

fro* 1 6 1 6 a «$tit^5 0 
[00.71] $>mm 1 6 ±.\zn&mm 2 4 vxmm 
4 2t>m*)tttftb*ix\,^ a s«4 2f±, ^ixtf, mi 
Mmmmx^mm 1 6<D*mt LTipf-f*:# y-r 5 k» 

5c £&4 2 fcfi, SBi» 1 8 <D 5h*mm 1 6 ©±fcflr 
• StSSt^l:, ,SI5t4 2 a «$^T^5. Jtil 

^4 2aicii, m«ws^<i5 4-8*s»j3isjxT» 3im?g 
4 4 2: en 1 8 bi>>mn.mzm^tix\ / ^ 0 &tc, m 

m,m4 4<Djb(C«y/V^Uv5xF-S4 9tfS, fl.*|Sm@4 

[0 0 7 2] ¥ifl«|4 0Oflli^i|Knt ' 

So Si\ 03 (A) ~03 (C) .fc^-f-lSSriK-C, 
iMWfr^ y ^ 1 2 fc, ^ PflS 1 6 Rxmm 1 8 $r^/£ 
U t^Jf 1 6 tettQMB 16a 

[00 7 3 ] .-t tt> 4>HMi 1 6 ±fd, @=#?pj 2 4 Sr^ 
ttiS4 2SrftS9WtJ, £tt4 2£jraft4 2 a £712 
J&1"5„ ^«>SK4 2 fcj*i§:*4 2 a Sr^UT 

[0 0 7 4] ««4 21dig«$g4 4 

4 4 <Ds<# — y\\L\Z.\-£7*. hlXSv ?A (O.&M&tiim 
LXhX^o fcSl^ttU ^ftS«4 2\Zs<?-l/fc£fo 
*i*«fif4 4-4rW:»fC*J^-C*»b, raxSr+MJil 6J: 

[0 0 7 5] ^rL-C, W*.ff» *SH#M r> % 

2owii^4 2 a ^tmm^%mm^U4 

5 0 • 

[0 0 7 6] 3|«$g4 4-hlC, ^tg4 6^ 

&W&4 6 ^«um®4 6 <D&j&ftfef±, Sg 

l £tt&Jtt<z>ft«|!ttff2 6 (DM&Xikb fflmxhz. 
[0 0 7 7] £A±©J:5J!:ut»36S*t < <5^»*»«4 
0^otoTt>x ^raSl 6-fcDD»l 6 atf^j#£*VC^ 

5 OT, ^$um^2 6tAPxl?)ti,5x h uxSrKi|Ri-5 

[0 0 7 8] (m4MMMm) 06(4, JMJtflSBttte 

5 o i±; Ei i \z7jk-t*m.#&m 1 o t h«u:, 5 4 

^15 6fcttGDt6 5 6 a *s^$JxTI/>5„ ttffi 
5 4A^tP B 1l5 6±^*WtTBeiH5 8ASm&.£iv. 12 



74 

»5''8i-fl:Wl::J»«fS6 ojjs^MJiS 6±£.M&Z*i 
TV*3. 2§fl;$g6 0 frfi v tt>— o©5t6 OaiS 

*XTV^„ -t LT, ig®$g6 0 tC*5»t SHAgC 5 6 

^SB«®6 2 *r»ltT, SE$fi5 8St5^?S6 0_kfcy 
/v^uv?x NS6 4;is^$tvT, i*t'5>*s(ft»*ix-c 

[0 0 7 9] *HM^S»4, '-tcSBS^rifeKflWR^ife 
5. 07 (A) -0 8 (C) f4, «Ht»licfti¥« 

[0 0 8 0] *ims»tt-C(4 s a«Sr«[fflUftV^O-ce' 

f^mm^m^^mw-^ v o w»t s r t &x- 
[oo8i] st\ ei 7 (a) izTjk-rxoiz^ ^mit?- 

y -f 5 2 <r>$mm 5 2 a »C N MM 5 4 SriigJt X + ISIS 5 
6 5 6 f±, 01 ^i-^MS 16t 

v^J:94;fl!v\tm (^J^-ff,' KflS-^^^jrA (Mg 

[0 0 8 2] ^*d\ 5 6*5^00 X^-Cais/^V^ 

^frf-7/5 2©l6l)I5 2ai5i5' 
^>-^§jx^^J: 5{'> +MS5 ea.'jNVfM^- 1 - 

[0 0 8 3] 0 7 (B) i£^-T4 51-. €15 4 

©siit^ifefi, % i^m^m<omm 1 8^B^i-5fc«> : 

6-2©^ b V^^BBll5 8fcBS5*»d»5©-c» % 
I£i^5 8©ff$(45~2 O^mllttSiiiS^tt 
w\ ^JRI»6 6tt, WfctZTM.X±*/<f-^?$iiXU 
Hi 5 8 6 0 5-^1-5 t ©T'fc S 0 • 
»o [0 0 8 4] 0 7 (C) iei^-f-J; 5 ill6 

L, r©?t6 0 a Sr^-LT, ^F^S 5 6 Sr^. s/^V^jg . 

fi; ^ra« 5 6 SttK y 5 K«oifJB-tt*/ft Lfc^g-, . 

^y^-t^ hi LTf4, K 0 H^OSST/V* y 

0 2 XJ4CF4 ^©K7-fxyf>^^L 
<, *ISJS5 6trnflS-7^i/^A (MgO) ^T^J5fe 

so >yn-fex©m-g-f4, TKHs,' y ^XgSrlPi«ii*s 
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$f*LV\, C 0 LT, 0 7 (D) >\Z.7rrt.&5K> fP^S 

[0 0 8 5] ®^T,.0 8 (A) \Zijrf.£ ply, &JgJK 
6 SIM 8^U!*m?S6 0 SrJK 

.Ai-S. *U"C\ 0 8 (B) teB-tXlKV/lsyyitX 1 

6 2 Sr»fifci-.5. yArjrv*?* V t.L-Cf*. «3ttt©* 

ix5 n i 2 o»rii*acf± v 'JS 1 mfi 

flgflfi t PJ«-C*> 5. . - 5 LT, .¥*ffc3£ft 5 0 tmbti 

[ 0 0. 8 6 ] $ fetC, #3*M^«fc .fco-CSJSSihfc^ 
SMM£1t5 0tt. ^m?S6 0^6 0 a#Jgj*&*l,-C^ 

ot, Bfl»5.6-a±-e»V)fcttti'ftofe*tfi6 OK' 

[00 8 7]. (JB6XStiMM-*Bl9 (A) ~Hi9 (C) 

(4, m5m&Mmc&z¥&fa&m<o$mjj8:&7Ftm 

[008 8]' *|Ufi»18-T?tt:, 0 9 (A) {£^1" 4 5 
K. X .W&7 4Sr<rf-,a.^Wflc^y7'7 2IC*IRWB7 6£ 
■^Jft-f S.' «f»*W^7 6±fcf±i*«f68 0*»jftU 

« 8 o ?>m® 7 4 Km* x 5 ice* 7 8 *j&j&r& a 

SB* 7,8 S^mfS 8 0 ±lc»4, y u v 5 * H84 
trflMfct:*-. grm?g8 0lcf4, ?t8 0 a-feVritt: 

5.. . • 
[00 8 9] ft*},, 7 6 ©JgjSfcfrtfettH 7 (A) 

(C^i-^tet.PIDT'fc'Ps ffii&7 afttf%8 Oa&tflC 
gSfg 8 0 ©Mffctfi£»40 7 (B) >~18 (A) t-?JH- 

«B«S8 2- (09 (B) #Jfi)-Sr»lt«««fcJ»j*$tb 

[00.9 0] tLT., «*£8<<>-kte*AMta>8 2Sr^ 

@8 ^Xt^y^^ h»8-4±t. ffiMM 8 6 

(0 9 (B) #fl8) -%M 8 6 »4, ifMJI 7 6 

[0 0 9 1 ] iSc^T, ^mf68 0©7v:8 0 a'^LT> 
.07, (D) ©XStPl«^L.T, ^KIJi7-6lw[U]*|J7 6 
aSr^L, *Se8..6.Sr^*LT v 0 9' (C) (C^-f 

[oo92] xnmtemz. 4*uf, tm%M8 2 

$B7 6 a fcjgjjti-*©-?. iffl»7 6 ai=»aE*sae>* 
^. j: r> w^.iMi*n&8m 7 0; 

[ 0 0 9. 31.! (^6Hlfe^li) 0*0 (A) ~01O 
(C) jM^&1H^ff*¥*{*SC<aSm&&fe 



(9) 

. .^i-0T-fe5o .i-. 

[0094] *$tiit«vj 1 0 (a) jd^-r i 5 

ttffil 0 4£j8ttTffiStl®l 0 2 a Jbld^ ^— > 
3 yll06 $ ftfe^ft^ y 7* 1 0. 2 $ 

.ft5o v<v"<-v'9 yli o 6 H, 010 (c) K^-r 
tWJ* i o 8 h *iii-5.ttKS:*rf*«W-cjK^$ix 

-r&*?*>, /^-ysyn o 6tt,- fresi o 

8<Dcc S '^Vr^#T'Cs xyfv^^SffltfJ 

[0095] 01 p (b) tc^-f-j; 5 

§B108a (010 (C) #BR).'©TOfifc*K:, ISS^ 
118 ^^-tSo .MM 1.1 8 (4,. <f|R]J| 

a. >-Jg 1 0-6 ©31 s/.^>-^#TT-(4i s/ ^. 

• 0 8RTfi'< V<- -> 3 V)K 1 0 6 *5tK y $ K«MBa»e> 
^SHS^frfctt, IftMl 1 8 5r, C T i - 

. [0 0 9 6] -££0^ 0 7 (A) ~0 8 (C) [C^i-<D 
tl^l«cD.X@{c:J;i5„-01 0 (G) ,C/TtJ:5l^ 
■108 a *m-rZ> flWH 10 8, EiRl 110, ^112 

a.sr^rtrs.!»mfsi i 2, ftttutfir i 4»tfy^i' 

v 5 * Ml 16 Sr^i-5c 

[0 0 9 7].#3l»#ittfcJ:;h,tf, ^c«Sll8ic:4o 
. t/^-'/'s yii o 6^t)i^Tv^50•T?, 
1 0 8 Sr^. j/^- LTDflgB 1 0 8 a-*»lfrt** i # 

30 t S:.WJh-x»#5. w 5 UT, BflgC 1.0 8 a rtfclBib*^ 

[oo98], ($ mmmm m 1= 1 (a). &t^0 1 1 

(B)- (4, »7 3W(S»»J?«5i[^tfl.iS1t©-»**i- 
•0-efc-5-o . **5, 01 1 (B);(4,:01 1 (A) <DB — 

BH»fffi0T?fc?)„ *m&Bm\mz*mftmmi 20 

f4,,0l(C^1-¥3>fl^Sl 0Jc*?»tSS«2 0^t^# 
.fl2'2t v :5tl 2 2,1 2 4^J^$tlfct>©T*fe 

• 5o . 

40 [0 0 9.9] ^HJfc^fBtdiftfi, .?tl 2 2,. 1 2 4*5 

[0100] imsmMpwi) an2tts:HS8Xtam 

B13 0J4, y^l SZOtttSl'S 2 t± 

td, tsi 3 4^etn 3«^j«*jxtv^. mm 

1 3.6©±K:f±«t'MJiI.3 8*5^$tu-c^5o t.U 
T, t.ffi®r-3 8{Cf4,. B2i^ l 3 6 ±-<D&MX'Ete 1 3 
6-*S*.mi-.*J:5fc,-.I!fl»l' 3 8 a«$iitVN5 t 
so 4)|iaA 1 3 8 (D±fcf4v 1-4 2 LT, S« 1 
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4 6#RI*g>*VCVV5. r©iSl4 6Cll [UgB 1 3 
8 a©±#<D&e-C, di-O, ^©miSB l 3 8 alcMfa-T 

4 6 fcf±»- HDgP 1 3 8 aOi^Kjb'V^T, KjI^ 14 6 

UT, 14 8 ««»J***UT^a-. 

[0101] $ feiC, Ifflgp 138a tdtt. SIMt^— 
1 4 0^5fea^^TV>Sc ^m^-^M40fi, 04 

M (A«) . • (Cu) , £8;* y*«XH:£ 
(Au) tt¥<D%tf&7 4 9— *SjSJP$Jxfet>©t?fc5 0 
rco^m^-^- h 1 4 6C±ot 1 ffii&ll 3 6 tfl» 
1 4 4.4:3JS*«^»ca8ttStb5. : 

[0102] ^mmmm^-^xhs ^mm nstca 

[0 10 3] (i9Wlg) Eli 3 (A) ~01 4 

(B) tt, ^9^ffl^fii^«5¥-»^g©SS}it*-te^ 

*tiT?fc5, ^Mtfii^ iio (A) i^-T^ 20 

^flc^y^i o 2tmm^. ^^-^a^m 

-f) tfmmmi s 2 a [c^^nfc^^s/^i 5 2 

iJSttffl £3x3. r ©/<S"<— v- s VJUfcfc, muss 

[01041 H13 (A) tC^i-J; 5 fc; - ffiKlffi 15 2 
a fc*»tt*/«5"*-7i VKdhKHM-l 5 6 &Mj&t 
Zo 5 6J±, tKIl 5 8©iyfy^#T 

r) , f-*^ (Ti) , f^yfy^fy (Ti- 30 

W) Xlig.'(Cu) )StW-*ife»J*S*t»-.- till 5 

[0 10 5] Wc, 013 (B) fc*r*\fc 5 fc, 4£M 
• 1 5 6'±«r£*mifi 15 4 «rj»W"C» fWJl 

+naji 1 5 8 us 1 %mmh wmx 

[01061 ^ Lt> 12 1 3 (C) (C^i-J; 5 fc, «tf 
1 5 4 * IM 15 8 TB* 1 6 0 feflftft U 

EM 1 6 0 K:mft«JK:SB»'f-5 <t 5 & Wtff 

(Cr) , f-Zl/ (Ti) s f-fy9^>f-**r^ (T i. 
-W) JL\±m (Cu) . fcSV^Iirfr&oyfeaMbWM 

3ft«4£l 6 2»dtt, ytl 6 2 a ^T&fct 

5. ■ . 

[0 10 7] iRl^T. 013 (D) (C^-Ti5t-, j** 
$61 6 2©±fc*SMMl 6 4Sr»«t«. Affclftlc 

3MKS1 6 2±fc. y^xiiSDS^ 

±-5t,i (Cu)\ =7^* (Ni) (A so 
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u) , &*V^ttiii,e,©-5*> i »»is«Ji*H*:^^Sr 
»J*l/t\ ftgMtttl 6 4Sr^i-S 0 ■ 
[0108] UT, HI 1 4 (A) fcSrf-J: 5 t> £|fl 
1 6 OiliVA-^Wi?;*. hJIl 6 6$rJFMU V/l^U- 
^M166 ±fc&«® 168 IfcgS 1 

6 8 t>, «PHMI 1 5 Z^^v^^^kWrx^v^-y 

^StufcHtttt. (Cr) , 

■• (Ti) , <f'#-y#^ir% s Tl/ (Ti-W) Xf4^ (C 
u) 36»6>'^S^5. 

[0109] 12114 (B) K*i"j:5lc; «fW 

115 8tC[!J]gBl 5 8 a"*Jgj«-rS.- ,J t©ISWu 0 7 
(D) fc^:Cfi£EWrcS>5. S'fc, ttM 1 6 8 Sr 

[Olio] jJBittioT; Wgfl 5 OSr 

#5 r i ^t*# 5; s o^frssn 150k *mm 1 
mmzmtc-t,, : .;■ 

[0 111] fc*s, 014 (B) fc*t¥t*iil 5 
0 (D/<^^(O^MW& 1 6 4 ©ftfc> 015 fJl^ 

•*«fc 5 (C. 16 2 {cm+ZK 16 2 a Sr^fifei-S 

Sgpife:, Ay^#-/W^45^S®6il 7 0?rM 

[0112] /iio, c s P$o¥$^f|c 

[0113101 6^»i, ±3&\,itmi&&mt&5jj& 

KHoxnm^nit^mwmm noo srn^ ufciHigs 

ISl 0 0 O^^tbTV^,, [HlSgSKl 0 O'OfcttW 

— asffj-efcs* mssstg i ooofcWRWfc^s 

fctc, r<D|HlggSt5l 0 0 Ote/v^zK— /u^RJt fejx 

mm 1 1 0 0 *r«««jfc«Sl6i-5 

[0 1141 1 o-ou:r±^«t 

TV^5fe«>, 11. 0 0 Sr(2lSSS« 10 0 0 

5o * 
[0 115] /£*S, Hiffitt'<7f77'l:TiiLfc 

10 0 0 Srm-T-«m^ffl^ttff«^tSlli«:cO/Jx 
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[0 116] ^LT. rOEfKXffl 0 0 0*ffiz.Z>n 
[0 117] IB»»i6d>Stt»iB*»S:rafoi", « 

-ok ass, 7ii*y** «*-k:'^f-, f— /< 
[is i ] • a i «u mi 'jw»»fc«a 4 i s »f«6«ta<i- 

[0 2 ] 0 2 tt; * l Xffi^ffitlca 5 Sr*H" 
[0 3] 0 3 (A) ~0 3 (E) »i, $&lM1&Mi&te& 

s ^*^e<D®tjt^sr^-t-0-efe 5o 

[04] 0 4«u JS2lOt»*fc«5¥*ff3S1t*aH- 
0-efo^o 

[0 5 ] 0 5 f±,. «.3_IS^|Bfc«5 i l i *#S(1I.Sr*i" 

[0 6 ]•; 0 6 1±» $4 ia^*ic# ^ 
0-efc5o ' ; •' .*• 

[07]. 07 (A) — 07 (D) li, f 4*l«ffil:« 
[08] 08 (A) ~08 (C) 14, jMStttBgflBfcff 
[0 9] 0 9 (A) ~0 9 (C) (4, f 5^Wil:« 
[01 0] 01 0 (A) ~0l 0 (C) J4, %Z6mMM 
[01] - 




«H^5^^B<oSait*jfeSr^-f0-Cfc5 o 
[01 1] 011 (A),MH1 1 (B) {4, 3? 7 HIS 

[012] 01 2f4, ^8^Jfe^f^5¥^^ta& 
^•f-0Tfc5o -■' - 

[01 . 31-01 3/ (A) -013 (D) »4 % Sg9H»# 

fig^5¥^^e©Mii*fe*^-t-0-cfe5. 

[014] 014 (A) St/014 (B) f±, |g9Hi£ 

io [015] 01 5(4, m^mmmm^mm^-rm-v 
[0 1 e ] 01 6 *w»c#5fi#gfi^^ 

[0 1 7 ] - 0 1-7 |± v 
[W^CDtftBJ] - 

io ^fMf. 

1 r ' y< -y V"*— 9 s g >^ ' 

l 2 iMfflifyy, 

20 12a mwm 

14 fg& •• : 

1 6-.,*PM :\ . . ,, 

16a mu • / ■•; 

1 8 S2i§& ' : . , • - - 
20 SS 

2 0a~ ^ ilTt 

22 i*m?g 
2 6 ftnnm 

[02] 
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[fit** 3] ll*qi2IB«o i MHMIi«fc*JV % 'C, 
K»l**ir*ii't>KIWBtlWi©IID»^)iEiBK:|t« 

B. ■ ■ ' '. 

[ft** 4 ] ft** 1 Xttft** 2-flBfjt<D¥*fl&1E 

tmtmm i*. mis** t ittiB*m« t <*> m icis^a * 

(HW.'-"-' 

xm&*Vn&M b offlfctt (7 affile. ^Sr^rf-S- 
¥i»#SHBo 

[ft** 7] ft**ia>ibft**6 w^*vtHcE« 
fcE£ituE*PflSt-ftl7TfS:f7 fe^TJa 9 . 

[ft** 8] »**l*»6>Wl*3B6©^i"*t*»fcffi* 

. u • 

[ft** 9] «**l/$>bit**8©^-f*T^KE« 

tWB**fS*1!trtBffi»i:tt\ -*KH«§htv^¥ 
igttSB. 



Ift**10] !|3Mll*»6»3Wl80i^i*Jx36»teB 

[tt**.iir «tu *ix-en©mfficD'>3S:< 

— >3 ^JBti«fBE*«6i:.©IW^lWrffi»m»S:*»-t-a 
*WJi«:J&fcU WIBflHMifc, ,MEtt«i8l7atefi 

tuiE^mfS t*s »7S stnaifflsis© ±#i£B £^ 

[ft** 1. 2 ]= .ft** 1 1 IE«<0¥-¥^B©S15S* 
HUE'* -y v"<-vo >-il^j*$n^ffi±(cWIB«f IBJi 

*»i*.u; iwaifn'Jifci)WBi!flas:»j*u 

[ft** 1 3 ],. . ft** 1 1 w.m<D^mwmm<omm^ 
feK;*iv>-Cv ■ ... ... .. . 

tUESfii^-t fltr E»® 5t SrfltB S * T *UE«« 5r WE + 
m)ES«^BuE*mm?r^b, huEK® 
7cSr^bT^EI2i^t BfJE^mi SrmftWteSatt^S 
¥^^^B^»!3t*^, 

lit** 1 4 1 it** 1 1 ®®v>¥m#mm<oMm* 

ItFE^- 5 y V-<- V 3 $ Hfcffi±lc:j!fJEf RQ€ 

5r^fiKL. tuE+^gt-WE^mffi^^t. WE^m 
«fc?tSr»!*U HtiE5v^^tTHlJE4 5 ra^^^s'^^ 

^LxmiEDDaBSr^+aiWflEfiiiotiiJjt**. ■ 

[»#* 1 5 1 It** 1 4 E«co¥#^^B«Si5t^ 
[ft** 1 6 ) ft** 1 1 E*«?*'##««0»Jt* 
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#Tt'i y s f~'yif $ti/}c<[ i/ vtt#a» b ft S&SS Srff^* 

[ft*^ i 7 ] i i |S«cD^^»<Dl!{5g^ 

ft T X*- y ^ v y $ 5 1> <D t? £> ; 

MfHlg 1 ©IfcS/IilciliftiE+RaJiSr^&U 

#T t?^ * 9" V ^ £ th\Z < C ^i|Sf ;0> ft 5 Ji? 2 ©feifgJi 

[if 1 8 ] gff^gc 14 *>fe!t*« 1 7 ©^Taxi* 
MIE f £^ y ^ ±g©fltrte , ; 
^ s/ f- v ^A#TT»x y ^ -y if £ tbtc < v ' vR-Jft ft 5 



i 9 ] if i i d>feif #jj i 8 v>\t*rtii> 
[if*«2 o] M$&i'a>e>n*g(i o«nw*uft»£ 

HftjE*t*gfg«] 0 0 0 6 

[ttuErt^.] 
[0006] 

[«jsrsr'»ft:i-a-Aifto#«i" (i) *&m\z&z*m 

©4>ft< t fc-»fc**TWE¥#fle*T-©*flff±fcR 

■mt: wsmwstwtfEmnm't *n%m£fflfct2wm 
-^3 ^miLt^^mmmi^jmmommiJULmu 
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